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III. Solution by 6. B. M. ZERR, A. M., Ph. D., Parsons, W. Va. 

Suppose ABGD the required trapezoid, AB being the shorter (upper) 
base, BD=x, one diagonal, AG=BF=^y, B<?=altitude=7&. Produce DO to F 
so that DF=DG+GF=DG+GF=a, x+y=c, tf=given angle. y / (x i -h*) + 
l/(y*-A»)=o. 4z 2 # 2 =a*4(a; 2 +y 2 ) +4a 2 ft 2 -2a 2 (a: 2 +# 2 ). Buta: 2 +y 2 =c 8 
-2xy. .\4(c 2 -a 2 )an/=4a 2 ft 2 +(c 2 -a 2 ) 2 . Now xys,md=ah. 



4a*h*-±ah( C * si ^ )=-(c 2 -a 2 )s 



.\ft=^(c 2 -a 2 )tan£0orft=4(c 8 -a 8 )cot£0. 



:.%V = ^ Ti — or • ,1/1 anda;+w=c. 

* 4cos s £« sin 2 £0 ' " 

••*-*' ± 2slnp ° r 4C± 2co^p ' 

, i/(a 2 -c 2 cos 2 ^) , i/(«*-c*sin*$0) 
y^^ 2sin^ ° r *° T 2cos^ "' 

Hence lay off DF=a, and draw A F parallel to DF at a distance h from it. 
With D as center and DB=x or y draw DB ; then DF=y or a:. Draw any line 
parallel to BF &s AG, A'G', A"G", and join B, D to G, C", G", A, A', A", respect- 
ively. Then any one of the many trapezoids thus formed fulfill the required 
conditions, as is evident by drawing a figure. 

IV. Solution by J. J. KEYES, Nashville, Tenn. 

Construct the triangle FBF having BF— sum of diagonals, BJP— suin of 
bases, and angle F=i given angle. At F construct the angle JSJPX>=angle F, 
FD meeting BF in D. Through D draw DM parallel to FB. Take any point G 
on BF, draw GA parallel to FD meeting DM in A. Join AB, DG. ABGD is 
the required trapezoid. In proof, AO=GF. :.AD+BG=BG+BD=sum of 
bases. AG=DF=DE. :.AC+BD=BD+DF=sum of diagonals. The angle 
between BD and j40=angle BDF=9. angle J?=given angle. 

Also solved by Elmer Schuyler. 



CALCULUS. 

Problem number 181 was also solved by S. A. Corey and L. C. Walker. 
183. Proposed by W. J. 6REENSTREET, A. M., Stroud, England. 

sin2waxfo; 
! +z 2 )sina; ' 



/°° s 
(« ! 
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Solution by 0. B. M. ZEBE, A. M., Ph. D. 



Let 



sin2nx dx 



(a 8 +a; 2 ) sinar 



du __ /*°° 2a;cosna(fa; a" 8 w_ _ r°° 4a; 2 sin2wa;(fo; . 8 _ . /•" sin! 

aw - J (a 2 — a 2 ) sine' aw 8 J (a'+a 8 ) sins - J s 



sin2tt£<fct; 



siruc 



T . „r" sinna; coswa: dx f» e nxy-i^ e -nxY-i 
Letu=8l — — -. =o| — =7—, „,/ 1 oosnxdz. 

Letxi/(—l)=Tty, dx=—Ki/(—l)dy; 

e^-g-^ ooB(«ny]/-l)d3f 

=-8V(-l)( w 1 , o *""'". s^r)=- 2 V(-l)tan^M. 

' v / \e' r »K- 1 4-2eosw«+e-' r »K— !/ K v ' 

.\«=0, since w=any integer. .\-5-5— 4a 8 w=0. 

M _^ e 2o» + 5 e -2fln. When n=0, w=0, and B=-A. .\w=4(e 2an -e- 2on ). 

When »=1, «= and A 



:.ur 



a a(e 2a — e- 2a ) ' 

ne —a e 2o»_ e — 2o» se -o ^h 2an 

a ' e 2 °— e~ 2 ° " a ' sinh 2a " 



184. Proposed by W. J. GREENSTBEET, A. M., Stroud, England. 

If u—f(x, y) ; £=e x y ; y7)=e x ; show that 

d"u _ t d*u du . e d*u 

dz> y Hjj* y dy -^dTfy' 

Solution by Q. W. GREENWOOD, M. A. (Ozon), Lebanon, III. 

We have #=$log£ +£log)j, y=i/(Z/y), and therefore 

8 _a* a a* a _,/ 1 a 1 a \ , 9 * 5 __ a , 5 
W~~e'r^x + ~dl-iry- i \^Y~di + ~^dy~)' wnence z? aT _ a¥ + ^ay 

In a similar way we get 

d__±__ _a_ 

'a, ~~ a* ~~ y a y • 



